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Abstract: The COVID-19 pandemic led to many European countries imposing lockdown measures
and limiting people’s movement during spring 2020. During the summer 2020, these strict lockdown
measures were gradually lifted while in autumn 2020, local restrictions started to be re-introduced
as a second wave emerged. After initial restrictions on visitors accessing many Nature Protected
Areas (PAs) in Europe, management authorities have had to introduce measures so that all users can
safely visit these protected landscapes. In this paper, we examine the challenges that emerged due to
COVID-19 for PAs and their deeper causes. By considering the impact on and response of 14 popular
European National and Nature Parks, we propose tentative longer-term solutions going beyond the
current short-term measures that have been implemented. The most important challenges identified
in our study were overcrowding, a new profile of visitors, problematic behavior, and conflicts between
different user groups. A number of new measures have been introduced to tackle these challenges
including information campaigns, traffic management, and establishing one-way systems on trail
paths. However, measures to safeguard public health are often in conflict with other PA management
measures aiming to minimize disturbance of wildlife and ecosystems. We highlight three areas in
which management of PAs can learn from the experience of this pandemic: managing visitor numbers
in order to avoid overcrowding through careful spatial planning, introducing educational campaigns,
particularly targeting a new profile of visitors, and promoting sustainable tourism models, which do
not rely on large visitor numbers.
Keywords: biodiversity conservation; conflict; national parks; management; pandemic; public
health; wellbeing
1. Introduction
Nature Protected Areas (PAs) are important because of their high biodiversity value and the
socio-economic benefits they provide for people [1]. In addition to their crucial role in biodiversity
conservation, most PAs in Europe are recognized as multifunctional landscapes providing multiple
benefits and ecosystem services. These may range from provisioning services, for example in working
farmed landscapes, to regulating services, from water and air quality regulation to carbon storage,
but also a very wide range of cultural ecosystem service benefits [2] ranging from psychological
restoration [3–5] and improved physiological health [6–8] to better social relations [9–12], and spiritual
development [13,14]. Whilst, to a certain extent, many of these benefits may be available to people from
a local urban and peri-urban green space, countries designate a suite of high-quality nature protected
areas that are of exceptional quality for biodiversity conservation, and provision of the above provides
a wide range of benefits to people, and high profile sites such as National Parks are typically extremely
popular with visitors. These protected landscapes, therefore, have a crucial role in improving physical
and mental health [15], assisting in the improvement of people’s wellbeing [16,17], and protecting local
social and cultural values [18].
Europe is the region with the largest number of PAs internationally [19]. European PAs are
of various sizes with overlapping designations such as the Ramsar Convention, the NATURA 2000
network, the Emerald network, and nationally designated parks [20]. PAs are a significant source of
income for local communities living inside or near their boundaries. This is in part due to the high
number of visitors they attract [21]. In Europe, Schägner et al. [22] estimated that 449 national parks
attract over 2 billion visitors with a total value of €14.5 billion annually. These estimates represent only
a fraction of the actual value of tourism in European Protected Areas considering that Europe has over
100,000 Protected Areas [23].
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The COVID-19 pandemic led many European countries to impose lockdown measures to
limit people’s movement [24]. These measures were aimed at reducing the spread of the virus
but also decreased significantly the number of people visiting outdoor spaces [25], including PAs,
particularly those located in more remote areas, as is often the case for many larger PAs. In European
countries, where strict lockdown restrictions were imposed, a reduction in visitor numbers was initially
observed (e.g., [26,27]). Likewise, the number of visitors increased rapidly as soon as these restrictions
were eased [27–29].
These changes in visitor numbers are expected to have posed significant management issues
for PAs in Europe. As we write this paper (October 2020), lockdown measures that had been
lifted during the past summer are gradually being re-introduced in several European countries.
Central and regional government authorities are looking into ways of containing the virus’ transmission,
focusing significantly on measures that are enforced locally. During the lockdown, most people only
had access to green spaces near where they lived and access to more remote sites was limited to
those living nearby. In the case of popular and high-profile PAs, such as national and regional parks,
coming out of strict lockdown in late spring and summer 2020 resulted in a steep increase in visitor
numbers. Therefore, the management authorities in these areas needed to introduce new measures to
enable all users to visit them safely. However, a key issue for popular nature Protected Areas is that
the requirements of nature conservation and public health safety may, at times, be difficult to balance.
In normal times, PA staff manage to channel visitors in a way that minimizes disturbance of more
sensitive species, such as ground-nesting birds in the nesting season, or fragile ecosystems, such as
high altitude montane habitats. This normally means encouraging visitors to spend most of their time
in less sensitive locations, often leading to the creation of busier ‘honeypot sites’, where crowds may
occur. However, social distancing regulations that have been implemented in response to COVID-19
involve avoiding crowded locations, so visitors spread out more evenly across the PA, thus increasing
the likelihood of human disturbance of species and habitats. In addition to the challenges presented
solely by the increase in visitor numbers, visitor behavior can also conflict with landscape and
nature conservation.
In this paper, we present an early analysis of how COVID-19 has impacted European PAs so far.
We focus on two key issues: (a) the challenges that COVID-19 presented to the management of PAs in
Europe, especially on the ability of PAs to perform their functions of conserving nature and providing
nature-based benefits to visitors, and (b) review indicative measures that have been implemented
across different parks in the region to tackle these challenges. In the discussion section we analyze the
problems and their deeper causes, consider what lessons can be learned from the COVID-19 pandemic,
and propose tentative longer-term solutions going beyond the current short-term measures.
2. Materials and Methods
In order to capture the key challenges faced by PAs due to COVID-19 and the measures applied to
address them, we followed a two-stage approach: we initially surveyed the existing limited academic
and grey literature and websites of park authorities to identify measures that had been introduced
by park authorities across Europe during the first months of the pandemic. We then organized two
workshops with key informants from the management bodies of a selected sample of European
nature PAs.
Our study sample was selected based on three broad criteria: (a) high profile sites were targeted
which are popular with visitors (including sites which have been awarded the EUROPARC Federation
Charter of Sustainable Tourism) as they were more likely to prove very popular after the lockdown was
eased and so particularly challenging to manage regarding the trade-off between visitor management
and nature conservation; (b) geographical spread across a diverse range of European countries from
West to East, North to South; (c) varying national regulations on COVID-19.
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For the selection of the final participant PAs (Table 1), we decided to narrow down our research to
eight countries which reflected a range of government responses to the pandemic from strict lockdown
to softer measures (criterion c). The eight countries were the UK, Spain, Italy, Estonia, Germany, Poland,
Slovenia, and Sweden. During the first months of the pandemic, the UK, Spain, and Italy were three of
the most badly affected countries in Europe by the virus and strict lockdown restrictions were imposed
restricting significantly people’s movement [30–32]. Germany also had a large number of cases but the
death rate was lower compared to other countries and restrictions were less severe compared to the UK,
Spain, and Italy [33,34]. Estonia, Poland, and Slovenia had a lower fatality rate [35] and restrictions
on movement were also imposed [36–39] but were eased earlier compared to other countries. Finally,
Sweden was the only country in our study which did not impose strict lockdown restrictions compared
to the rest of the European countries. Although no strict measures were imposed in Sweden, it is
considered that a large majority of people followed social distancing recommendations while the most
vulnerable self-isolated voluntarily [40].
After determining the sample of eight countries, a call was announced inviting park authorities
to participate in workshops focusing on the impacts of COVID-19. Two workshops were organized
(co-hosted with the EUROPARC Federation) three months apart (1 July and 6 October 2020) with
invited representatives of the management of 14 selected sites in order to explore with them the
challenges that parks face due to the pandemic. All sites were included in the study, as they are
all popular visitor destinations, they spread across multiple European countries, and they face
new challenges due to COVID-19. The 14 sites also represent two different types of designations
according to the IUCN categories (II and V). (IUCN Categories are described in detail on the IUCN
website: https://www.iucn.org/theme/protected-areas/about/protected-area-categories). Details of the
participating parks are given in Table 1 below. Fourteen attendees participated in the first workshop
representing 13 parks and 16 attendees in the second workshop also representing 13 parks.
The first workshop took place during the first COVID-19 peak when a potential 6-month pandemic
was considered likely. At the time of the second workshop, the second peak had begun and it appeared
that a 12-month crisis or longer was probable.
Table 1. Nature Protected Areas (PAs) participating in the workshops.
Name Country & Region IUCN Protection Level
Matsalu National Park Estonia II
Eifel National Park Germany (Nord-Rhein Westphalen) II
Black Forest (Schwarzwald) National Park Germany (Baden-Württemberg) II
Prealpi Giulie Natural Park Italy (Friuli Venezia Giulia) V
Tatra National Park * Poland (Carpathians) II
Triglav National Park Slovenia (Upper Carniola) II & V
Sierra Espuña Regional Park Spain (Murcia) V
Sierra Nevada National Park Spain (Andalusia) II
Las Batuecas-Sierra de Francia Natural Park ** Spain (Castilla y León) V
Garajonay National Park Spain (Canary Islands) II
Kullaberg Nature Reserve Sweden (Skåne Province) V
Söderåsen National Park Sweden (Skåne Province) II
Peak District National Park UK (England) V
Snowdonia National Park * UK (Wales) V
* attended first workshop only, ** attended second workshop only.
The first workshop focused on the main positive and negative impacts of the PAs on their local
communities prior to the COVID-19 pandemic, and on the main challenges that COVID-19 had
presented to them, with a particular focus on changes in visitor numbers and the impact on local people.
Participants were then asked about the measures they had implemented to cope with the impact
of COVID-19 on the PA and local people, and about their plans to reduce or manage the negative
impacts in the future. The second workshop then focused more on the tensions and conflicts between
stakeholder groups created by the PA and the COVID-19 pandemic. Participants were asked whether
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COVID-19 had caused new or increased existing tensions and conflicts in their PA (e.g., between local
people, between visitors, or between visitors and local people). Finally, it covered any research done by
the PA management in the past that could explain why tensions or conflicts had emerged (for example,
a social impact assessment).
Both workshops were recorded and facilitated by experienced colleagues who took notes during
the workshop. Online polls were also conducted during the workshops to obtain quantitative data using
the Zoom video-conferencing platform, and further qualitative comments were collected regarding the
above discussion topics using Mentimeter.
The notes and the recordings were then analyzed by researchers experienced in qualitative data
analysis to identify key emergent themes focusing on two main broad topic areas: (a) the challenges
in the management of the PAs due to the pandemic and (b) actions to overcome these challenges.
The findings of both qualitative and quantitative data analysis are presented below in Section 3.
3. Results
3.1. Challenges Due to COVID-19 in European Nature Parks
A range of challenges caused by COVID-19 was identified by participants (Table 2). In all 14 parks,
an increase in visitors was observed especially during the summer compared to the same period
the previous year. An increase in weekday visitors was also noted in certain parks. The increase in
visitors led to overcrowding incidents and park authorities had to introduce very quickly new social
distancing measures and recommendations that would ensure that all users were able to safely enjoy
the area. In countries with strict lockdown restrictions (UK, Italy, Spain), the initial low visitation
numbers (due to strict travel regulations) were followed by a significant increase in visitors during
the summer. In the case of Swedish sites, an increase in visitors was noticed at the beginning of the
pandemic (as no restrictions on movement were imposed), which continued throughout the summer
months. Similarly, at the German sites, where the movement of people within specific regions was not
significantly restricted, a gradual increase in visitors was observed from the beginning of the health
emergency in the country. It should be noted that some participant parks experienced an almost 100%
increase in visitors on certain days relative to expectations for that time of year. A possible explanation
for this increase suggested by the participants was that people felt safer in outdoor and more remote
locations, such as the ones protected by National Parks and nature reserves across Europe, compared
to indoor and urban spaces. Furthermore, in some countries, the weather was relatively mild in spring
2020 (UK, Germany, and Sweden), which may also have resulted in a significant increase in visitors
where people’s movement was allowed.
A second important challenge was that the increase in visitors was often combined with incidents
of problematic behavior, which is defined here as behavior that conflicts with either the conservation
aims of the PA or the widely accepted social norms of behavior within the local communities around
the PA. Although irresponsible behavior does occur in PAs, our analysis revealed that such issues
became more frequent during the first months of the pandemic.
During the second workshop, park authorities were asked to specify which behaviors had become
more frequent at their sites during the pandemic period (Figure 1). Parking and road congestion was
the most frequently mentioned issues, which was partly due to the greatly increased number of tourists
visiting the parks and a tendency to drive rather than commute by public transport or join organized
groups with coaches to reach the parks. Illegal parking became a common problem in several PAs,
with rangers having to routinely monitor for illegal behavior. A second important problem mentioned
by respondents was linked to waste management issues, such as littering. Workshop participants
noted that the observed increase in problematic behavior may be linked to a different profile of people
visiting the areas due to COVID-19, who were unaware of the main regulations that are in place and of
widely accepted norms of behavior in conservation areas. This was noted across most sites irrespective
of the geographical region. Finally, the mountainous parks in the sample expressed concern over
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increased visits from inexperienced hikers in the winter and the anticipated increased demand for
first-aid provisions and search and rescue missions. This is expected both due to a decrease in or ban
on guided tours due to social distancing regulations and due to more visitors attempting mountain
hiking as an alternative to traveling abroad or elsewhere domestically.
Table 2. Challenges in managing European PAs due to COVID-19.
Challenge Key Issue
Overcrowding A significant increase in (mainly domestic) visitors was reported especially assoon as people were allowed to travel further from their home
Problematic behavior
by PA users
An increase in problematic behavior when using the PA was observed.
This referred to a range of issues including waste management and disturbance
e.g., littering and dog/human waste, noise nuisance, illegal/unauthorized
activities e.g., camping
Parking and traffic issues
Incidents of irresponsible parking were reported including parking in
non-designated areas and parking in a way that disturbed people and nature.
Traffic was increased as people accessed parks with their own car avoiding
public transport and organized groups
Social distancing Changes were needed in how certain activities were being run, such as guidedtours and visitor centers, to ensure social distancing
Conflicts
Conflicts between local people, and between visitors and locals emerged
because of overcrowding and the fear of virus transmission, and over
behavioral issues
Cancellation of educational
and cultural activities
Several activities which are organized regularly in the parks, such as guided
tours and festivals, had to be canceled or limited to a very low number
of participantsForests 2020, 11, x FOR PEER REVIEW 7 of 16 
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Overcrowding incidents and irresponsible behavior also led to conflicts between local residents,
and between locals and visitors at several sites. Conflicts between residents tended to arise in cases
where behavior, which otherwise would be considered unremarkable or unproblematic, was perceived
to contravene emergency restrictions and social distancing recommendations, or where attempts to
modify behavior to conform to the new situation led to new conflicts and tension that did not normally
arise. Examples of this included local people going for a walk or cycling in their local area and either
being criticized for this or not being recognized as local.
Conflicts between visitors and locals arose over either local norms of behavior between locals and
visitors, such as inconsiderate parking or littering or in some areas, because visitors were considered
‘transmitters’ of the virus and locals would prefer the government to have restricted access to the park
until they felt safe. Incidents of vandalism and placement of signs on the road stating that visitors
were not welcome were also reported.
Another important issue that was mentioned by several parks was the cancellation of or changes to
educational and cultural activities, such as school visits, guided tours, and festivals. Although demand
for such activities was high during the summer, due to new social distancing rules, several park
authorities decided to limit the number of people participating in these activities or cancel them
entirely to limit virus transmission. Apart from the wider social and economic impact of having
reduced environmental education and cultural activities at the different sites, a related issue was people
choosing to go on their own in the park instead of with a guided tour. This also led to a higher number
of cars trying to access the PAs (instead of groups using coaches or public transportation).
Collectively, the coincidence of large increases in visitor numbers, attempts to social distance and
avoid crowds, lack of availability of organized tours, as well as new types of visitors less aware of the
susceptibility to disturbance of many natural systems, all contributed to increasing the risk and extent
of disturbance in remoter more sensitive areas of PAs, as well as more general threats to the tranquility,
quality, and integrity of the protected landscapes.
3.2. COVID-19 Measures in Order to Overcome the New Challenges
Different measures were introduced in the parks in order to address the new challenges (Table 3).
To address overcrowding, several PAs proceeded with measures limiting access for visitors with
different levels of restrictions depending on the virus transmission rates. These measures were often
guided by the restrictions imposed at a higher level of administration, either by a regional or central
government. In Sweden for example, no restrictions were imposed as the national guidelines did
not limit people’s movement. On the contrary, at the UK sites, these measures tended to be stricter
compared to Sweden (e.g., complete closure of facilities and parking areas) but as lockdown measures
were eased, a larger number of visitors were able to access these protected landscapes.
As visitor numbers increased, a key task for all park authorities was to introduce new measures
in order to ensure social distancing. A variety of tools were introduced including a one-way system
on popular and narrow paths; restricting the number of participants on guided tours; restricting the
number of people allowed within facilities (e.g., restaurants, visitor centers, restrooms), and counting
the number of visitors entering the area. New measures to maintain good hygiene and limit the spread of
the virus were also introduced in PAs. These included enhanced cleaning and waste disposal measures,
such as placing hand sanitizers in key locations, cleaning toilet facilities and frequently touched
surfaces regularly, and banning cash payments (allowing only contactless payments). Protection of
staff was also a key priority with the provision of PPE equipment and installing plexiglass barriers in
customer-facing facilities such as restaurants and visitors’ centers. A mobile application was also used
at one site, which assisted in people having an overview of how many users were on a trail at the same
time and reminded them of the current recommendations due to COVID-19.
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Table 3. Measures to tackle new challenges due to COVID-19.
Challenge Measures
Overcrowding
Closure of major facilities, closure of parking areas, cease advertising/promoting the
PA to visitors, temporary closure of specific honeypot sites, online updates on car
park capacity and overcrowding incidents, replace guided tours and school visits
with online educational programs
Irresponsible users
Information campaigns including signs on local notice boards, key entrance points,
information on websites, and social media (e.g., Twitter and Facebook). Use of social
media to promote appropriate pro-environmental behavior in the PA. Increased
number of rangers or increased presence of local police. Fix damaged or vanadalized
signage as soon as possible.
Parking and traffic issues
Information campaigns letting people know when a car park is full and also about
responsible parking. Increased number of rangers. Introduce new regulations.
Towing vehicles away
Conflicts Information campaigns including signs, information on websites and social media(e.g., Twitter and Facebook). Increased number of rangers.
Social distancing
Banning social gatherings, restricted number of people on guided tours, restrictions
on the number of people within facilities (e.g., restaurants, visitor centers, restrooms),
establishing one-way system on popular paths, rigorous and enhanced cleaning
regimes and waste collection e.g., at visitor centers, placing hand sanitizers in key
locations, regular cleaning of toilet facilities, and banning of cash payment (allowing
only contactless payments).
Protection of staff was also a key priority with the provision of PPE equipment and
installing plexiglass in key facilities such as restaurants and visitor centers.
Cancellation of educational
and cultural activities Online learning, a limit on the number of people who are able to attend guided tours
Regarding the increase in problematic behavior at some sites, which was partly attributed to the
different profiles of new users, most park authorities recognized that it was necessary to inform and
educate people on permissible activity within the PA and on responsible behavior. Several information
campaigns were initiated by the park authorities. These included leaflets informing people of key
regulations at key entrance points and also clear signage promoting the dispersal of visitors from the
main car parks. Information about regulations was also widely promoted via the websites of the PA
authorities and also via social media such as Facebook and Twitter.
The number of rangers patrolling the PAs was also increased in several parks whilst one PA
noted that rangers preferred to patrol in pairs as they anticipated more hostile responses from visitors,
who were asked to comply with social distancing regulations. Another PA liaised with the local police
to enhance their presence in the PA area. Similar measures were introduced to tackle illegal parking,
insufficient car parking capacity, and traffic incidents. Several park authorities also informed people
of parking and traffic issues via social media. In one park, the parking fee was increased in order to
discourage visitors while in other parks, the possibility of introducing a parking fee charge is currently
being considered in order to reduce obstructive and illegal parking and manage traffic.
Another key challenge that emerged from our analysis refers to conflicts between in- and out-of-area
users in certain PAs. This was mainly because several lockdown restrictions had a geographical
component to them with people only allowed to travel up to a certain distance (such as a 5 mile (8 km)
limit in Wales, UK) or allowed to travel only within specific regions (Germany and Spain). Although no
measures were recorded to tackle this specific challenge, the combined measures mentioned above
aimed to reduce conflicts as management authorities tried to reduce issues of overcrowding and
problematic behavior, which tended to cause local communities to complain. Regarding the broader
social conflicts among residents of the different PAs or the economic impacts of discouraging visitors,
no measures were noted at the local level, as such, issues would normally be beyond the remit of park
authorities, falling rather to state entities such as the police or government.
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As far as the reduction of educational activities is concerned, this is regarded as one of the most
important challenges for park authorities. One park mentioned that they have reverted to online
learning instead of face-to-face educational activities, while in most parks, some activities have resumed
but with a reduced number of participants.
Finally, at this stage of the pandemic, it should be noted that PA management authorities were
largely focused on coping with the short-term impacts of the pandemic, with few comments made on
its long-term implications and its impacts on the management of the PAs, which are still largely unclear.
4. Discussion
Although strict restrictions for COVID-19 were eased during summer 2020 across Europe it is
clear that the pandemic is not over at the time of writing this paper. On the contrary, in September 2020,
Europe entered a second wave of the pandemic and indeed such pandemics might become more
frequent in the future [41]. Thus, similar to other parts of the world, it is important to reflect on what
has happened in these first months of the pandemic and propose ways that will facilitate the long-term
management of such PAs in times of public health crises and associated restrictions and uncertainty [42].
There are two broad categories of management challenges: visitor number management and visitor
behavior management.
COVID-19 so far has had significant impacts on the management of PAs across the world. In the
United States, an increase in visitors was observed in outdoor spaces creating a number of challenges
similar to the ones identified in this paper for Europe [42]. Conversely, in other parts of the world,
different concerns have been raised with African PAs seeing a significant reduction of tourism in
wildlife reserves [43] leading to reduced financial resources for park authorities and raising concerns
about illegal practices.
The increase in visitor numbers to European PAs during the pandemic comes as awareness of PAs
has been increasing over time [44] and people are increasingly visiting areas of natural beauty in order
to improve their wellbeing [16,17,45]. PAs benefit physical and mental health [45–47] by providing
people with the opportunity to come closer to nature [48–51]. In addition, a significant increase in users
of outdoor spaces [52] has also been documented during the pandemic that appears to be motivated by
people trying to find relatively remote places where they felt safe from the virus.
Indeed, Nature Parks are promoted as a national and regional asset, and so it is not therefore
irrational or unreasonable for people to choose to visit such locations when advised to avoid crowded
and indoor spaces by the Government. Additionally, travel restrictions have reduced alternative
options for people to travel to, such as urban areas or destinations abroad. However, the potential
conflict between the rights of visitors to access a national asset versus the right of local residents to be
safe in their local area during a pandemic adds an additional dimension to existing tensions between
visitors and local residents over access to and competition for local resources.
As noted, this increase in visitors has led to the emergence of new conflicts or exacerbation
of existing tensions due to overcrowding incidents and problematic behavior by visitors in several
European PAs. Park authorities across Europe had to react quickly to these challenges and introduced
several measures. These tools aimed to manage the number of visitors in PAs whilst also accommodating
new social distancing measures. Our review revealed that the severity and extent of these measures
varied across locations but overall a significant effort has been invested by management authorities to
face the challenges brought by the pandemic.
Regarding conflicts, the designation of PAs in Europe has often resulted in conflicts of interest
between diverse users and local residents [53,54], especially as competition for space has intensified [55]
due to increased tourism [56,57]. Thus, democratizing access to PAs and minimizing disturbance
to natural systems was a major challenge for European PAs before the pandemic. Overcrowding in
PAs [58–60] often resulted in increased noise levels and disturbance of tranquility [61] causing
disruptions in the life of local communities and distortion of human ties [55,62] as well as disturbing
wildlife and ecosystems. As a result, the pandemic intensified tensions between locals and visitors in
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many cases. People living inside or in close proximity to PAs felt under threat from growing crowds of
tourists both because of the potential transmission of the virus [44] but also because of overcrowding
incidents interrupting how people enjoy nature.
In the past, this has meant focusing people’s attention on honeypot sites with high visitor capacity
and low sensitivity to disturbance and creating buffer zones around PAs. COVID-19 and the need for social
distancing make this solution problematic under the current circumstances. Indeed, well-established
measures to minimize disturbance to wildlife by clustering visitors in parks, and social distancing
measures to keep people apart, appear to be in conflict and need to be balanced against each other to
establish a satisfactory equilibrium between nature protection and public health protection. The pandemic
has in effect reduced safe limits in terms of visitor densities at popular sites thereby increasing pressure
in less busy locations, but with other risks such as increased disturbance of wildlife and ecosystems,
degradation of the quality of natural spaces for other visitors and local residents, and possibly also
greater public safety risks, as people visit less closely managed locations where accident risks are greater.
This brings us to our first policy recommendation for the long-term management of European PAs.
Future solutions will require careful spatial planning which also takes into consideration issues of social
equity in accessing PAs [45]. Incidents of overcrowding can be controlled by the careful distribution of
visitors within a PA (both temporal and spatial). This solution would minimize the need to reduce
the number of visitors (thus having also a minimum impact on the local economy). We should note,
however, that this approach may be difficult to apply in certain areas where a significant part of the land
is privately owned and so access rights are limited. Furthermore, some areas of habitat, ecosystems,
and wildlife are more sensitive to human disturbance than others (such as areas of ground-nesting
birds). Issues of public safety, protecting disturbance-sensitive environments, and land access rights,
therefore need to be balanced.
Many management authorities are heavily constrained and have limited space to distribute visitors
within the territory. As well as local management strategies, this problem can be alleviated in the future
by increasing provision through the designation of additional PAs which are established on land which
is publicly accessible. Such a solution would be in accordance with the new EU Biodiversity Strategy,
where it has been announced that 30% of land and 30% of waterways will be protected by 2030 [19].
Another important issue we highlight in our study is that the increased number of visitors was
also accompanied in certain cases by an increase in contentious or problematic behavior by PA users.
Our study revealed that this is probably at least in part linked to a new profile of visitors coming to
these areas during the pandemic. A possible explanation is that people coming from more urban areas
having a limited sense of nature connectedness and may not necessarily have developed norms of
environmental behavior and are unaware of the recommendations for responsible use of the park.
Consequently, a new approach may be needed, targeting new groups visiting parks around Europe,
while also managing conflicts between different users. Cultural sensitization and education of new
visitors are necessary, possibly supported by enforcement of regulations. Although changing behavior
is an extremely challenging task, it could be an opportunity to identify which tools are the most efficient
in terms of altering people’s behavior, when they come to visit a PA. Indeed, the arrival of a new
profile of visitors could provide a window of opportunity for PA management to reach new audiences.
Whilst some new visitors may only value PAs temporarily for the access to outdoor space they provide
during the pandemic and then return to their former practices, a proportion of them may well be open
to new experiences in natural spaces and be open to developing a greater sense of connection to nature.
As documented in our study, park authorities have invested significant time in introducing
measures to manage overcrowding and visitor behavior during the COVID-19 pandemic. However,
a lot of these authorities have limited powers to enforce certain measures, such as fines for illegal parking.
Also, in many cases, government guidelines on COVID-19 may overrule regulations introduced by
management authorities of PAs. Therefore, a second recommendation is that closer collaboration
is needed between park authorities and more centralized institutions in order to propose measures,
which ensure that PAs continue to benefit the wellbeing of local communities and visitors.
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Tackling overcrowding and resolving conflicts in PAs necessitates also finding a balance between
local economic development and the wellbeing of locals. Recreational activities within PAs are a major
source of income for locals [63]. Sustainable tourism has been at the core of management plans for many
PAs in Europe [64] allowing local communities to maintain an income [65,66], which often compensates
for economic losses due to the PA designation. However, several PAs currently function at a maximum
visitor capacity during peak periods. Reducing visitor demand to manage COVID-19 outbreaks would
also imply a reduction in income for local communities, especially for those working in the hospitality
and recreation sectors and, therefore, may necessitate the development of lower-impact and higher
quality tourism experiences for visitors, combined with a more holistic rural development policy to
reduce reliance solely on tourism.
Our third policy recommendation is, therefore, that local economies in PAs cannot rely on models
with a maximum visitor capacity in order to be sustainable and must avoid scenarios of ‘over-tourism’.
The number of visitors needs to be managed to a level where economic benefits continue to flow
but the well-being of locals is safeguarded while visitors’ experience remains satisfactory. There are
various tools to conduct carrying capacity studies and model alternative scenarios of visitor numbers.
Furthermore, overcrowding can be an issue both for locals and visitors and thus studies should
be exploring the views of these different users when determining capacity levels [58–60]. A wide
application of such assessments in PAs, taking also into consideration social distancing measures,
would allow management authorities to specify the optimum number of visitors in a PA but also the
distribution of these visitors within the PA [67].
The challenges presented by the pandemic will persist possibly for several years as there are
multiple impacts of this pandemic that will be experienced in the future, and indeed future pandemics
remain a possibility. Consequently, it is important that park authorities carefully consider these
challenges in order to manage PAs in a sustainable and resilient way. As noted, at this stage in the
pandemic, PA management authorities were largely focused on coping with the short-term impacts of
the pandemic, with few comments made about the longer-term implications of the pandemic and its
impacts on the management of the PAs, which still are largely unclear. These long-term impacts will
depend on a wide range of factors such as the medium to long-term impact on the economy and the
future actions of governance actors.
5. Conclusions
This study has explored the impacts and challenges that the COVID-19 pandemic presented to a
range of European nature PAs and their local communities, and the measures they implemented to
mitigate those impacts and associated conflicts. We have also considered the lessons that might be
learned from the pandemic experience to inform longer-term PA management, particularly where the
pandemic exacerbated existing tensions, such as between local people and visitors.
The pandemic crisis has made the job of PA management more complex and shifted the balance
of priorities in trying to achieve a balance between on the one hand nature and landscape conservation,
and on the other maintaining accessibility for the visiting public. Indeed the large influxes of visitors
during the periods when lockdown regulations were more relaxed demonstrates the importance
of such landscapes to people and their well-being, all the more so during this period of the health
crisis. Focusing people’s attention on outdoor recreation and its many benefits makes logical sense
whilst social distancing measures are needed but presents challenges to PA managers in managing
disturbance. In consequence, PA management bodies and local communities will need support during
such crises where their income becomes more variable and unpredictable, social relations become
strained, and nature conservation more difficult to manage.
Overcrowding incidents and an increase in problematic behavior and use of the PAs by visitors
were the most significant challenges and also led to an increase in conflicts between locals and visitors.
As a response to these challenges, park authorities were quick to respond and find ways to tackle them.
Through the use of social media, education campaigns, and a number of other tools, they have tried to
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keep the PAs open while keeping visitors and locals safe, assisting also in the recovery of the local
economy. However, as European communities are now experiencing a second wave of the pandemic,
it is important that longer-term solutions are introduced by management authorities. In consequence,
careful management of the spatial distribution of visitors in PAs might be necessary for the future along
with educational campaigns targeting groups with a new profile of visitors which has emerged during
the pandemic. Thus, although COVID-19 has introduced many challenges for PAs in Europe, it can also
be seen as an opportunity to promote new and more sustainable ways to manage protected landscapes.
The pandemic has proved longer-lasting than anticipated, and enhanced global mobility may
mean that such a health crisis may become more frequent in the future and so lessons from this
pandemic may be worth learning for the longer term, even if the situation normalizes somewhat as the
pandemic subsides. Indeed some of the conflicts such as between locals and visitors were pre-existing
and exacerbated by the crisis, and the impacts of greater visitor numbers and new types of visitors
may constitute a warning at a time when the popularity of nature Protected Areas is increasing and
governments actively seek to encourage people to visit them. The advent of new types of visitors to
the PAs studied, whilst presenting problems, also presents an opportunity to engage new audiences
and foster a sense of connectedness to nature among a broader spectrum of the public.
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